ABSTRACT
Scope of the problem
Two thirds of Americans drink alcohol and about ten percent of Americans abuse alcohol. Alcoholism is a very common problem and at some point every clinician will be confronted by it. Alcohol intake in its myriad forms contributes to the genesis of 15% to 20% of medical diagnoses in some way. Apart from the medical aspects of alcohol related problems it continues to be a costly drain on health care expenditure. In 1998 estimated healthcare costs to the United States economy from alcohol withdrawal alone approached a staggering one hundred and eighty five billion dollars. (1) In addition some costs of alcohol abuse are difficult to quantify, such as domestic violence, child abuse, or loss of a promising future. About half a million episodes of alcohol withdrawal per year are severe enough to require pharmacologic management. (2) Pathophysiology Alcohol is a central nervous system depressant. Abrupt cessation of alcohol intake unmasks the compensatory over activity of various parts of the central nervous system, most notably the sympathetic autonomic outflow. Data suggests that sustained alcohol intake with sustained blood alcohol levels correlated with incidence of alcohol withdrawal. Longer periods of sustained alcohol intake are more likely to produce withdrawal. (3) Neurotransmitters are thought to play an important role in the manifestations of alcohol withdrawal. The gamma amino butyric acid (GABA) receptor is down regulated and its neuronal activity decreased in alcohol withdrawal, resulting in hyper arousal. (4) Elevated levels of norepinephrine are found in the cerebrospinal fluid of patients in alcohol withdrawal. This is believed to be due to a decrease in the alpha-2 receptor-mediated inhibition of presynaptic norepinephrine release. (5) Dysfunctional serotonergic neurotransmission has been linked to an increased propensity toward ethanol addiction. (6) The alcohol withdrawal syndromes Clinical manifestations of alcohol withdrawal run the gamut from minor withdrawal symptoms to overt delirium tremens and withdrawal seizures. Table 1 elucidates the various syndromes and their respective timelines with a brief description of the clinical manifestations.
Treatment of alcohol withdrawal
Supportive measures: these play a critical role in the inpatient management of patients in withdrawal. Frequent re-evaluation of the patient is of paramount importance since the various withdrawal syndromes may coexist with or be mimicked by other conditions. Infection, trauma, metabolic derangements, drug overdose, hepatic failure, or gastrointestinal bleeding frequently complicate the clinical syndrome. When faced with altered sensorium without a definite cause it may be necessary to perform extensive testing, such as lumbar puncture and CT scan, to confidently exclude other diagnostic considerations, especially when patients present with fever in addition to a withdrawal syndrome. Patients should be placed in a quiet, protective environment. Mechanical restraint with the patient in the lateral decubitus (or "swimmer's") position may be necessary for patients suffering from delirium tremens (DTs) for the protection of both the patient and his or her caretakers. Volume deficits can be calculated and replaced accordingly or, if there are no contraindications, isotonic intravenous fluid can be infused rapidly until patients are clinically euvolemic. Thiamine 100 mg IV or IM, should be administered prior to any glucose-containing solutions in order to decrease the risk of precipitating Wernicke's encephalopathy (WE) or Korsakoff's syndrome (KS). Multivitamins containing or supplemented with folate should be given routinely, and deficiencies of potassium, magnesium, glucose, and phosphate should be corrected as needed. Intensive Care Unit referral: most intensive care patients tend to have severe alcohol withdrawal with electrolyte abnormalities that are life threatening, hence, indications for ICU referral is usually governed by clinical manifes- 
Pharmacotherapy of alcohol withdrawal Benzodiazepines
These act on the gamma amino butyric acid (GABA) class of receptors. As a class effect they promote the binding of the major inhibitory neurotransmitter GABA to the GABA A sub type of the GABA receptors enhancing the frequency of GABA chloride channel openings. From a pharmacokinetic perspective most benzodiazepines have active metabolites and hence the duration of action seems to exceed the plasma half life. In general, the longer acting agents with active metabolites are preferred since they are associated with a smoother course and less chance of recurrent withdrawal. (9 Table 2 gives approximate dosage equivalence with plasma half lives.
Dose titration
As a general guideline, younger patients with paucity of co morbid factors can be kept lightly sedated. Older patients with several cardio pulmonary co morbid risks factors usually need more sedation and monitoring in the intensive care unit. The contention is that this sub group is at more risk and may not tolerate the systemic stress of major withdrawal. The decision to put the patient on fixed drug therapy versus symptom triggered therapy should be made depending upon the severity of the withdrawal and prior history of delirium tremens and/or seizures. Symptom triggered therapy involves treatment only when the patient manifests symptoms. This is 
Severe refractory alcohol withdrawal
Severe refractory alcohol withdrawal/ delirium tremens can be seen occasionally. Patients continue to withdraw despite treatment with very high doses of benzodiazepines. These patients might have low endogenous levels of GABA or conformational changes in the GABA receptor preventing effective signaling and thus diminished efficacy of benzodiazepines. (15) In such patients, barbiturates, more specifically phenobarbital, can be very effective when given in addition to benzodiazepines. The combined effect of benzodiazepines, which increase the frequency of GABA chloride channel opening, and barbiturates, which increase the duration of channel opening might enhance therapeutic responsiveness. Another reasonable alternative is propofol, which acts to open chloride channels in the absence of GABA, and may also antagonize the excitatory amino acids that are up regulated during alcohol withdrawal. (16, 17) The use of Phenobarbital and propofol usually needs an intensive care unit environment and very often mechanical ventilation.
Other pharmacologic agents
Ethanol: alcohol should not be used as a treatment in acute withdrawal. There are other agents and alternatives that appear to be safer and more efficacious. (18) Baclofen: baclofen is a selective agonist of the GABA -B receptor. (19) It is thought to exert its anti-spastic effect through this mechanism. The use of baclofen in acute alcohol withdrawal has been studied. (20) It appears to be equally efficacious as benzodiazepines and no significant differences were found between the groups receiving benzodiazepines and baclofen. However, baclofen is known to lower the seizure threshold and more information is needed prior to its routine use in alcohol withdrawal. 
